
BACKGROUND OF THE INVENTION 


1 . Field of the Invention 

The present invention relates to a belt-type continuously variable transmission. 

2. Description of the Related Art 

In belt-type continuously variable transmissions, an endless belt is wound on an 
input-side primary pulley and an output-side secondary pulley that are provided in a housing 
and the rotation radius of the endless belt is varied by the two pulleys. The transmission gear 
ratio can be varied continuously. 

In such belt-type continuously variable transmissions, the endless belt receives a 
heavy load and hence the endless belt needs to be sufficiently durable. 

Needless to say, the durability of the endless belt strongly depends on the structure 
and the material of the belt itself In addition, the durability is greatly influenced by the 
positions of the primary pulley and the secondary pulley, specifically, the relationship 
between the positions of a primary shaft and a secondary shaft of the respective pulleys in 
the axial direction. That is, if the primary shaft and the secondary shaft are not positioned 
correctly relative to each other in the axial direction, the endless belt is twisted and its 
durability is much lowered. 

In the positioning of the primary shaft and the secondary shaft, first, one shaft is 
attached rotatably to the housing via a rolling bearing and its position in the axial direction is 
determined. Then, the other shaft is attached to the housing via a rolling bearing and its 
position in the axial direction is adjusted with respect to the one shaft by using a shim, a snap 
ring, or the like, whereby the primary shaft and the secondary shaft are aligned properiy with 
each other in the axial direction. 

Incidentally, the following method is conceivable to attach the primary shaft and the 
secondary shaft to the housing. For example, as shown in Fig. 3, a housing 200 is configured 
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in such a manner as to be divided into a housing body 200a and a housing cover 200b and a 
bearing 220 for supporting a reference shaft 210 rotatably is fitted into the inside 
circumferential surface of a bearing mounting hole 230 of the housing cover 200b through 
which the shaft 210 is to penetrate. Then, the bearing 220 is held by pinching its outer ring 
from both sides in the axial direction by an end surface 230a of the housing cover 200b that 
is formed at one end (left end in Fig. 3)in the axial direction of the inside circumferential 
surface and a plate-like bearing retainer 240 that is fixed to an end surface of the housing 
cover 200b at the other end (right end in Fig. 3) in the axial direction. 

However, to fix the bearing retainer 240 to the housing cover 200b, a plurality of 
screw holes should be formed in the bearing retainer 240 and joining bohs 250 are 
threadedly engaged with those screw holes through the housing cover 200b. hi screwing the 
joining bolts 250, the bearing retainer 240 hides in the housing cover 200b and hence it is 
difficult to align the screw holes of the bearing retainer 240 with the corresponding insertion 
holes of the housing cover 200b. That is, the screv^ng of the joining bolts 250, that is, the 
fixing of the bearing retainer 240, cannot be performed easily. 

Further, the bearing retainer 240 need to be ti/((ck enough to allow formation of screw 
^^(oles therein. The thick bearing retainer 240 causes the roUmg bearing 220 to be bound 
strongly to the housing cover 200b, which is/a factor of causing a phenomenon that the 
bearing 220 is deformed by thrust load froi^ the pulley and the life of the transmission itself 
is shortened. To prevent such deformaticm of the bearing 220, it is necessary to make thinner 
the bearing retainer 240 that is in conmct with the outer ring of the bearing 220 and thereby 
reduce its rigidity and hold the /earing 220 elastically with the bearing retainer 240. 
However, having a special secponal shape, such a bearing retainer 240 needs complex 
working and hence increases me cost. 
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SUMMARY OF THE INVENTION 

The present invention has been made in view of the above circumstances in the art, 
and an object of the invention is therefore to provide a belt-type continuously variable 
transmission that is simple in configuration and easy to assemble and in which the primary 
pulley and the secondary pulley can be positioned correctly in the axial direction. 

To attain the above object, the invention provides a belt-type continuously variable 
transmission comprising a continuously variable transmission mechanism comprising a 
primary shaft having a primary pulley; a secondary shaft having a secondary pulley; and an 
endless belt wound on the primary pulley and the secondary pulley; a housing that 
accommodates the continuously variable transmission mechanism, the housing having an 
end wall that is formed with a first bearing mounting hole through which one end portion of 
one of the primary shaft and the secondary shaft penetrates; a first bearing that is fitted in the 
first bearing mounting hole and allows the one shaft to be supported rotatably by the end 
wall; a flange that projects from an inside circumferential surface of the first bearing 
mounting hole on the housing inward side; a bearing retainer that is provided on an outside 
surface of the end wall so as to project inward in a radial direction of the first bearing 
mounting hole and that cooperates with the flange to pinch the bearing; and a first cover that 
is connected to the housing and covers the one end portion of the one shaft and the bearing 
retainer. 

In this belt-type continuously variable transmission, the one end portion of the one 
shaft is inserted in the first bearing mounting hole that is formed in the end wall of the 
housing and, in this state, the first bearing is attached to the one end portion and fitted into 
the first bearing mounting hole. Then, the bearing retainer is attached to the outside surface 
of the end wall and the bearing is pinched by the bearing retainer and the flange that projects 
fi-om the inside circumferential surface of the first bearing mounting hole on the housing 
inward side, whereby the one shaft is positioned in the axial direction. Then, the first cover 
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is attached to the housing so as to cover the one end portion of the one shaft and the bearing 
retainer. The assembling is thus completed. 

It is preferable that the end wall be formed with a second bearing mounting hole 
through which one end portion of the other of the primary shaft and the secondary shaft 
penetrates, and that the belt-type continuously variable transmission fiirther comprise a 
second bearing that is fitted in the second bearing mounting hole and allows the other shaft 
to be supported rotatably by the end wall; an urging member that is in contact with a side 
surface of the second bearing on the housing inward side, the urging member being 
elastically deformable in an axial direction of the primary shaft and the secondary shaft; and 
a second cover that is connected to the housing, covers the one end portion of the other shaft, 
and cooperates with the urging member to pinch the second bearing in the axial direction. 

In this continuously variable transmission, the one end portion of the other shaft 
having a corresponding pulley is inserted into the second bearing mounting hole and, in this 
state, the second bearing is attached to the one end portion and fitted into the second bearing 
mounting hole at the same time. Then, the second cover is attached to the housing, whereby 
the second bearing is pinched by the second cover and the urging member that is deformed 
elastically. In this manner, the other shaft is positioned in the axial direction, that is, its 
assembling is completed. 

The first cover and the second cover may be integral with each other. 


BRIEF DESCRIPTION OF THE DRAWINGS 
J Fig. 1 isT'sgEtr^ al view o f the main part of a vehicular belt-type continuously 
wiable transmission according to an embodimefa'^fctl jg invention; 

Fig. 2 is a sectional view of a bearing retainer that is shown in Fig. 1 ; and 
Fig. 3 is a sectional view of part of a conventional belt-type continuously variable 
transmission. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
Fig. 1 shows a belt-type continuously variable transmission that is part of a vehicular 
automatic transmission. The continuously variable transmission has a primary shaft 4 in a 
housing 2. The primary shaft 4 receives the torque of an engine 6 via a torque converter 8 
and a forward/backward switching device 10 and can rotate in both normal and reverse 
directions. 

One end portion (on the left side in Fig. 1) of the primary shaft 4 is supported, via a 
rolling bearing 12, by an end wall 2a of the housing 2 that is disposed on one end side(left 
side in Fig. 1) of the continuously variable transmission, and the other end portion (on the 
right side in Fig. 1) of the primary shaft 4 is supported by a casing 10a of the 
forward^ackward switching device 10 via a rolling bearing 16. 

The primary shaft 4 is equipped with a primary pulley 18, which is composed of a 
fixed sheave 20 and a movable sheave 22. The fixed sheave 20 disposed adjacent to the 
forward^ackward switching device 10 and is integral with the primary shaft 4. 

The movable sheave 22 has a boss 24 on the side opposite to the fixed sheave 20. 
The boss 24 is attached to the primary shaft 4 via a ball spline mechanism, whereby the 
movable sheave 22 is supported so as to be movable with respect to the primary shaft 4 in 
the axial direction. The fixed sheave 20 and the movable sheave 22 cooperate with each 
other to form a V-shaped groove 28. 

The movable sheave 22 is integral with a double-piston oil-hydraulic actuator 30. 
The oil-hydraulic actuator 30 has a fixed wall 32 and a movable cylinder 36. The fixed wall 
32 is fixed to the primary shaft 4 on the end wall 2a side and its outer circumferential portion 
serves as a fixed cylinder 34 that surrounds the boss 24. The movable cylinder 36 is 
provided on the outer circumferential portion of the movable sheave 22 and overlaps with 
the fixed cylinder 34 (the movable cylinder 36 is located outside the fixed cylinder 34). 

An aimular front piston 38, which is provided at the movable-sheave-22-side tip of 
the fixed cylinder 34, cooperates with the movable cylinder 36, the movable sheave 22, and 


the boss 24 to form a front oil chamber 40. An annular rear piston 42, which is provided at 
the fixed-wall-32-side tip of the boss 24, cooperates with the fixed cylinder 34 and the fixed 
wall 32 to form a rear oil chamber 44. 

One end portion of the primary shaft 4 projects leftward in Fig. 1 from the end wall 
2a. A nut 46 that is threadedly engaged with the projected end portion of the primary shaft 4 
and an end of the fixed wall 32 pinch an inner ring 12a of the bearing 12. 

A plate-like bearing retainer 48 is fixed to the outside surface (i.e., the end surface on 
the left side in Fig. 1) of the end wall 2a with a plurality of joining bolts 50, which are 
threadedly engaged with screw holes 58 that are formed in the end wall 2a. The bearing 
retainer 48 has such a ring shape as to surround the nut 46 in the radial direction. An inside 
peripheral portion of the bearing retainer 48 cooperates with a flange 52 of the end wall 2a to 
inch an outer ring 12b of the bearing 12. 

More specifically, the bearing 12 is fitted in/an inside circumferential surface 54a of 
a bearing mounting hole 54 that is formed in the e^hd wall 2a and through which the primary 
shaft 4 penetrates. The flange 52 projects from/the inside circumferential surface 54a on the 
housing inward side toward the primary shaft 4 and thereby decreases the diameter of the 
bearing mounting hole 54 there. The flan^ 52 is integral with the end wall 2a. The flange 
52 is engaged with the housing-inward-^de (right side in Fig. 1) side surface of the bearing 
12, and cooperates with the bearing ret!ainer 48 in the axial direction of the primary shaft 4 to 
pinch the outer ring 12b of tiie bearjhg 12. 

As shown in Fig. 2, the outer shape of the bearing retainer 48 generally assumes an 
equilateral triangle and is formed with bolt insertion holes 56 near the three respective 
apices. Three pressers 62 that project inward in the radial direction of the bearing mounting 
hole 54 and are in contact with the outer ring 12b of the bearing 12 are provided 
equidistantly in the circumferential direction at the inside periphery of the bearing retainer 
48. Cuts 60 are formed in the bearing retainer 48 at positions corresponding to the respective 
bolt insertion holes 56 so as to extend in the circumferential direction. Since the bearing 
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retainer 48 has a triangular shape, a width W (see Fig. 2) of each presser 62 in the radial 
direction of the bearing retainer 48 is small and hence the bearing retainer 48 is easily 
deformed elastically. 

A cover 64 is hermetically attached to the housing-outward-side (left side in Fig. 1) 
surface of the end wall 2a with a plurality of joining bolts 66 and thereby forms a closed 
space around the projected end portion of the primary shaft 4 and the bearing retainer 48. 

A projection 61, which projects from the inside surface of the cover 64 and is coaxial 
with the primary shaft 4, fits fluid-tight in a center hole 68 of the primary shaft 4. The center 
hole 68 communicates, via a radial hole 70 of the primary shaft 4, with an oil groove 71 that 
is formed on the same circumference as the ball spline mechanism. The oil groove 71 
communicates with the fi-ont oil chamber 40 via a radial hole 72 of the boss 24 and also 
communicates v^th the rear oil chamber 44 via a groove 74 that is formed across the end 
surface of the boss 24. 

On the other hand, the projection 67 is formed with a connection hole 76 that 
communicates v^th the center hole 68. 'The connection hole 76 is connected to an oil 
pressure control circuit (not shown). Therefore, the oil pressure control circuit is connected 
to both of the fi-ont oil chamber 40 and the rear oil chamber 44 via the above-mentioned 
passages 76, 68, 70, 72 and 74 and the oil groove 71 formed in the cover 64, the primary 
shaft 4, and the movable sheave 22. Including an oil-hydraulic pump and a solenoid- 
controlled supply/evacuation valve, the oil pressure control circuit controls supply and 
evacuation of operation oil to and from the front oil charnber 40 and the rear oil chamber 44 
and thereby controls the pressures in the oil chambers 40 and 44 or the flow rates. 

On the other hand, a secondary shaft 84 is disposed in the housing 2 parallel v^th the 
primary shaft 4. One end portion (on the left side in Fig. 1) of the secondary shaft 84 is 
supported by the end wall 2a via a rolling bearing 86, and the other end portion (on the right 
side in Fig. 1) is supported by the other end wall (on the right side in Fig. 1) of the housing 2 
via a rolling bearing (not shown). 


The secondary shaft 84 is equipped with a secondary pulley 88 that is paired with the 
primary pulley 18. Like the primary pulley 18, the secondary pulley 88 is composed of a 
fixed sheave 90 and a movable sheave 92. The fixed sheave 90 is integral with an end- wall- 
la-side portion of the secondary shaft 84. The movable sheave 92 has a boss 94 on the side 
opposite to the fixed sheave 90. The boss 94 is attached to the secondary shaft 84 via a ball 
spline mechanism, whereby the movable sheave 92 is supported by the secondary shaft 84 so 
as to be movable in the axial direction. The fixed sheave 90 and the movable sheave 92 
cooperate with each other to form a V-shaped groove 98 like the groove 28. 

The movable sheave 92 is integral with a single-piston oil-hydraulic actuator 100. 
The oil-hydraulic actuator 100 is composed of a movable cylinder 102 that is provided 
behind (on the right side in Fig. 1) the movable sheave 92 so as to surround the boss 94 and 
an annular piston 104 that is fixed to the secondary shaft 84. The piston 104 cooperates with 
the movable cylinder 102 and the movable sheave 92 to form an oil chamber 106. In the oil 
chamber 106, a coiled spring 108 is disposed between the movable sheave 92 and the piston 
104. 

An annular balancing cap 1 10 is provided at the tip of the movable cylinder 102 so as 
to cover the piston 104. A centrifiigal balance chamber 112 is formed between the piston 
104 and the balancing cap 110. 

As seen from Fig. 1, one end portion of the secondary shaft 84 also projects leftward 
in Fig. 1 from the end wall 2a. A nut 1 14 that is threadedly engaged with the projected end 
portion and a base portion of the fixed sheave 90 pinch an inner ring 86a of the bearing 86. 

A cover 1 16 is hermetically attached, with a plurality of joining bolts (not shown), to 
the housing-outward-side (left-side in Fig. 1) end surface of the end wall 2a so as to cover 
the projected end portion of the secondary shaft 84. The cover 1 16 and an urging member 
such as a wave spring 1 1 8 that is provided on the end wall 2a pinch an outer ring 86b of the 
bearing 86. 
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More specifically, the bearing 86 is fitted in an inside circumferential surface 120a of 
a bearing mounting hole 120 that is formed in the end wall 2a and through which the 
secondary shaft 84 penetrates. A flange 122 projects from the inside circumferential surface 
120a on the housing inward side toward the secondary shaft 84 and thereby decreases the 
diameter of the bearing mounting hole 120 there. The flange 122 is integral with the end 
wall 2a. The wave spring 1 18 is interposed between the flange 122 and the bearing 86. The 
housing-inward-side (in the axial direction) portion of the wave spring 118 is supported by 
the flange 122. When the bearing 86 is completely pressed inward along the inside 
circumferential surface 120a, the wave spring 118 that is adjacent to the bearing 86 in the 
axial direction of the secondary shaft 84 is deformed elastically in the axial direction of the 
secondary shaft 84 and thereby presses (urges) the bearing 86 against the cover 116. 

A projection 124, which projects fi-om the inside surface of the cover 116 and is 
coaxial with the secondary shaft 84, fits fluid-tight in a center hole 126 of the secondary shaft 
84. The center hole 126 communicates with the oil chamber 106 via a radial hole 128 and an 
oil groove 129. 

On the other hand, a connection hole 130 that communicates with the center hole 126 
is formed in the projection 124. The connection hole 130 communicates with an internal 
passage 134 of the housing 2 via an internal passage 132 of the cover 116. The internal 
passage 134 is connected to the above-mentioned oil pressure control circuit. The oil 
pressure control circuit supplies operation oil for pinching of an endless belt 138 (described 
later) to the oil chamber 106 of the oil-hydraulic actuator 100 via the oil passages 130, 126, 
and 128 and the oil groove 129. 

An operation oil supply passage 136, which is formed in the secondary shaft 84, 
guides operation oil to the above-mentioned centrifiigal balance chamber 1 12. 

The endless belt 138 is wound on the primary pulley 18 and the second pulley 88 and 
thereby transmits, to the secondary shaft 84, rotational power that is input to the primary 
shaft 4. 


When the oil pressure in the front oil chamber 40 is increased, the oil presses the 
front piston 38 and the movable sheave 22 leftward and rightward in Fig, 1, respectively. 
Although the front piston 38 is urged to move leftv^ard in Fig. 1, its leftward movement is 
prevented by the fixed cylinder 34, that is, the fixed wall 32. As a resuh, only the movable 
sheave 22 moves rightward in Fig. 1. The oil pressure in the rear oil chamber 44 is increased 
at the same time, and the oil presses the fixed wall 32 and the rear piston 42 leftward and 
rightward in Fig. 1, respectively. Since the fixed wall 32 is fixed to the primary shaft 4 and 
hence prevented from axial movement, only, the rear piston 42 moves rightward in Fig. 1. 
The rear piston 42 also presses the movable sheave 22 rightward via the boss 24. At this 
time, the movable sheave 22 receives driving force that is stronger than the pinching force of 
the single-piston oil-hydraulic actuator 100 of the secondary pulley 88 and moves toward the 
fixed sheave 20, whereby the v^dth of the pinching groove 28 of the primary pulley 18 is 
decreased and the endless beft 138 is moved outward in the primary pulley 18. On the other 
hand, the endless belt 138 is moved inward in the secondary pulley 88. As a whole, a gear 
change toward the ovprdrjjve side is.attained. 

In contrast,"wfien the oil pressures in the front oil chamber 40 and the rear oil 
chamber 44 are decreased, the driving force that is applied to the movable sheave 22 
becomes weaker than the pinching force of the secondary pulley 88, wheretjy the movable 
sheave 22 moves away from the fixed sheave 20 and the width of the pinching groove 28 is 
increased. Therefore, the endless belt 138 is moved inward in the primary pulley 18 and 
outward in the secondary pulley 88. As a whole, a gear change^toward J^lo^^^:(sld^i3 
attained. 

As shown in Fig. 1, oil passages 78 may be provided between the cover 64 and the 
end wall 2a separately from the above-mentioned intemal passage and may be used as 
lubricant passages. A lubricant supply passage 80 is formed inside the primary shaft 4. The 
passage 80 communicates v^th a radial hole 82, which has an opening in the outside 
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circumferential surface of the primary shaft 4 at a position adjacent to the base portion of the 
fixed sheave 20. 

Although not shown in Fig. 1, the rotational power of the secondary shaft 84 is 
transmitted to a differential via a transfer driving gear, a transfer driven gear, an output shaft, 
etc. 

A primary pulley assembly consisting of the primary pulley 18 and the oil-hydraulic 
actuator 30 and a secondary pulley assembly consisting of the secondary pulley 88 and the 
oil-hydraulic actuator 100 are assembled in the following manner so as to be provided in the 
^ousing 2. 

Prior to description of an assdtnbling procedure, the following points are noted. The 
end wall 2a of the housing 2 has a fijfst contact surface where the flange 52 is in contact with 
the bearing 12 and a second contact surface where the end wall 2a is contact with the cover 
1 16 on the secondary shaft 84 sida The fu-st contact surface and the second contact surface 
are reference surfaces Pi and P2, respectively. The distance between the reference surfaces 
Pi and P2 is determined accura^ly. Working is performed to form the bearing mounting 
holes 54 and 120 with the first dbntact surface and second contact surface used as references, 
respectively. Specifically, th/ bearing mounting hole 54 on the primary shaft 4 side is 
formed in such a manner thd its depth (i.e., the distance between the outside surface of a 
bearing support portion 55 or the end wall 2a and. the reference surface Pi)' is slightly shorter 
than the width' of the bearinfg J2. The bearing mounting hole 120 on the secondary shaft 84 
side is formed in such a minner that its depth (i.e., the distance between the reference surface 
P2 and ,the flange 122) is/shorter than the width'of the bearing 86 plus the thickness of the 
wave spring 1 1 8 in a fi:'e^ state. 

The attachment of the primary pulley assembly and the secondary pulley assembly is 
performed in the following manner. First, the primary pulley assembly is placed in the 
housmg 2 and one end portion of the primary shaft 4 is inserted into the bearing mountmg 
hole 54 and projected from the housing 2. In this state, while the bearing 12 is fitted into the 


inside circumferential surface 54a of the end wall 2a, the bearing 12 is press-fit along the one 
end portion of the primary shaft 4 until its inner ring 12a comes into contact with the left end 
of the fixed wall 32 of the oil-hydraulic actuator 30 and its outer ring 12b comes into contact 
with the flange 52. As a result, the position of the primary pulley 18 with respect to the 
reference surface Pi is determined. At this time, since as described above the depth of the 
bearing mounting hole 54 is slightly shorter than the width of the bearing 12, the bearing 12 
projects slightly from the outside surface of the end wall 2a to the outside of the housing 2 
(leftward in Fig. 1). 

In this state, the bearing retainer 48 is attached to the outside surface of the bearing 
support portion 55 of the end wall 2a with the joining bolts 50. At this time, whereas the 
pressers 62 (see Fig. 2) of the bearing retainer 48 are deformed elastically, the bearing 
retainer 48 cooperates with the flange 52 to pinch the outer ring 12b of the bearing 12 and 
presses (urges) the bearing 12 against the flange 52. 

Then, the nut 46 is threadedly engaged with the projected end portion of the primary 
shaft 4, whereby the inner ring 12a of the bearing 12 is pinched by the nut 46 and the fixed 
wall 32 of the oil-hydraulic actuator 30. Then, the cover 64 is attached to the end wall 2a 
with the joining bolts 66 from the outside of the housing 2. The attachment of the primary 
pulley assembly is thus completed. 

As described above, the bearing retainer 48 is jointed to the end wall 2a before 
attachment of the cover 64. Therefore, the ahgnment between the bolt insertion holes 56 of 
the bearing retainer 48 and the screw holes 58 of the end wall 2a can be performed easily and 
hence the bearing retainer 48 can be attached easily. 

Since the bearing retainer 48 is formed with merely the, bolt insertion;^61^,^5d r^e^ 
,than si^rew holies, the bearing retainer 48 can be produced easily by, for example, punching 
such a thin and flat plate member that the pressers 62 apply a desired pressing (urging) force 
to the bearing 12. 


On the other hand, the second pulley assembly is attached in the following manner. 
First, after the wave spring 118 is attached to the flange 122 of the end wall 2a, the 
secondary pulley assembly is placed in the housing 2 and one end portion of the secondary 
shaft 84 is projected through the bearing mounting hole 120. In this state, while the bearing 
86 is fitted into the inside circumferential surface 120a of the bearing mounting hole 120, the 
bearing 86 is press-fit along the one end portion of the secondary shaft 84, whereby its inner 
ring 86a is brought into contact with the base portion of the fixed sheave 90 of the secondary 
pulley 88 and the bearing 86 is fixed at the regular position of the secondary shaft 84. 

Then, the nut 114 is threadedly engaged with the projected end portion of the 
secondary shaft 84, whereby the inner ring 86a of the bearing 86 is pinched by the nut 1 14 
and the base portion of the fixed sheave 90. 

In this state, the cover 1 16 is attached to the end wall 2a so that the inside surface of 
the cover 116 comes into contact with the second contact surface of the end wall 2a and the 
housing-outward-side (left side in Fig. 1) side surface of the bearing 86. The attachment of 
the secondary pulley assembly is thus completed. At this time, while compressing and 
deforming the wave spring 118 elastically, the cover 116 presses the bearing 86 along the 
inside circumferential surface 120a until the housing-outward-side (left-side in Fig. 1) side 
surface of the outer ring 86b of the bearing 86 comes flush with the second contact surface 
(i.e., the reference surface P2). The bearing 86 is pressed (urged) by the wave spring 118 
toward the cover 116. In this manner, the position of the secondary shaft 84 in the axial 
direction, that is, the distance between the reference surface P2 and the fixed sheave 90, is 
determined uniquely. Since the distance between the reference surfaces Pi and P2 set 
correcfly m advance, the position of the secondary pulley 88 in the axial direction is 
automatically determined with the primary pulley 18 used as a reference. 

The invention is not limited to the above embodiment and various modifications are 
possible. For example, although in the embodiment the covers 64 and 116 are separate 
members, they may be integrated v^th each other. The wave spring 1 1 8 may be replaced by 


another urging member. Further, the bearing supporting structure around the one end portion 
of the primary shaft 4 and that around the one end portion of the secondary shaft 84 may be 
interchanged. 

As described above, in the belt-type continuously variable transmission according to 
the invention, by using a bearing retainer that can easily be produced by working and then 
attached, one pulley can be positioned in the axial direction and can be attached easily. 
Further, the other pulley can automatically be positioned in the axial direction with the one, 
reference-side pulley used as a reference and can be attached easily. 


